Optimization of analytical SEM for ceramic energy materials research by Bentzen, Janet Jonna et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Optimization of analytical SEM for ceramic energy materials research
Bentzen, Janet Jonna; Thydén, Karl Tor Sune; Bowen, Jacob R.; Zhang, Wei; Abdellahi, Ebtisam
Publication date:
2012
Link back to DTU Orbit
Citation (APA):
Bentzen, J. J., Thydén, K. T. S., Bowen, J. R., Zhang, W., & Abdellahi, E. (2012). Optimization of analytical SEM
for ceramic energy materials research. Poster session presented at Scandem 2012 - Annual Meeting of the
Nordic Microscopy Society  , Bergen, Norway.
Optimization of analytical SEM for ceramic 
energy materials research  
 
J.J. Bentzen
Department of Energy Conversion and Storage, Technical University of Denmark,  
, K.T.S. Thydén, J.R. Bowen, W. Zhang, and E. Abdellahi 
DK-4000 Roskilde, Denmark. 
 
Abstract                                                                                                                                         
Resolution on the nanometer scale is often required in order to image the microstructure of 
high temperature ceramic devices such as solid oxide fuel cells (SOFC), solid oxide 
electrolysis cells (SOEC), exhaust cleaning membranes etc. (often consisting of porous 
ceramics with nanoparticles), and to elucidate the subtle changes occurring during their 
degradation. Challenges and solutions towards optimization of HRSEM imaging involving 
issues with choice of aperture, voltage, carbon coating or not, sample contamination, charging 
etc. will be addressed. Other challenges for the analytical SEM for ceramic energy materials 
research are issues concerning quantification of grain size, phase distribution, phase 
percolation in porous composite networks etc.. Furthermore a method for higher spatial 
resolution in the chemical analysis by EDS performed in a scanning electron microscope will 
be illustrated.            
                                   
    
SEM images illustrating the effect of acceleration voltage (1.5 kV - left; 5 kV - right) on the 
imaging of ceramics with nanoparticles. 
